Acute organophosphorus insecticide poisoning by Fenech, Frederick F. et al.
become a surgeon unless he has a respect 
for the human person. In a recent 
Bradshaw lecture on cancer of the breast 
Sir Hedley Atkins admonished us that in 
conducting our controlled trials each of 
our statistics, each of the plots on our 
graph is a human being, each is some-
body's wife, somebody's mother or 
daughter; that irrespective of what little 
we may achieve in advancing knowledge, 
our first duty is to care for these 
people as individuals. This we can only 
forget at our peril and so in our con-
sulting rooms, in the wards and in the 
operating theatre we do well to reflect 
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on the precept given us by Lord Moyni-
han: "A patient can offer you no higher 
tribute than to entrust you with his life 
and his health, and by implication with 
the happiness of all his family. To be 
worthy of this trust we must submit for 
a lifetime to the constant discipline of 
unwearied effort in the search of know-
ledge and of the most reverent devotion 
to every detail in every operation we per-
form." 
It is because he achieved this ideal 
that we regard Professor P. P. Debono to 
be worthy of our reverence in our corn 
memo ration this evening . 
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Poisoning due to organophosphate in-
secticides is not infrequently fatal, as 
these highly toxic compounds produce ir-
reversible inactivation of the cholineste-
rases. These compounds, developed during 
the last war, as potential chemical war-
fare agents, are extensively used for the 
extermination of insect pests. Accidental 
poisoning following a single or repeated 
exposure is a well recognised hazard 
among farmers and crop dusters (Rosen, 
1960). Moreover, the popUlarity of some 
of these compounds as suicidal poisons, 
especially the highly toxic parathion, is 
on the increase. Wyckoff et al (1968) re-
port that ·18 per cent of the 50 deaths 
caused by O.P. insecticides over a period 
of n years, were suicidal. 
It is also claimed that the administra-
tion of atropine without the concurrent 
use of cholinesterase activators, such as 
pralidoxime, very often results in a fatal 
outcome in severe cases of poisoning by 
parathion (Quinby and Clappison 1961; 
Kopel et al, 1962; Quinby et al, 1963). The 
purpose of this paper is to report a case 
of acute parathion poisoning and a second 
asymptomatic case of poisoning due to 
Fitios Bj77, both treated successfully with 
atropine alone. 
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Fig. 1. Showing the changes in the serum electro-phoretic pattern 
in Case 1, with the upper and lower limits of normal, the shaded 
areas demarcating the limits of 2 S.D. 
Report on Case I 
ALB 
L.C., male, 16 years, employed as a 
farm labourer for a month before hospita-
lisation, had been using parathion added 
to water for scrubbing the floor of hen-
houses. He wore no protective clothing 
and worked bare-footed. At about 5.00 p.m. 
on 12. 8. 68, after having used parathion, 
he drank water from the tap off his un-
washed hands. At about 6.00 p.m. medical 
aid was sought because the boy was be-
having in a queer drunken manner, and by 
the time he was seen again by his doctor 
at 8.00 p.m. he was trembling, dyspnoeic 
and cyanotic. 
On admission to hospital at 9.15 p.m., 
he was deeply comatose and very cya-
nosed. Respirations were laboured and 
noisy, and the R.R. was 34/min. There 
was marked sweating and salivation, and 
he was incontinent of urine and faeces. 
The jugular venous pressure was not 
raised; B.P. 160/60; pulse rate 84/min. 
regular and of good volume. The chest 
was full of coarse crepitations. The eyes 
were wandering; pupils pin-point and non-
reactive to light. The boy was biting his 
lips most of the time and marked fascicu-
lations were present. The reflexes were not 
elicited. 
The liver and spleen were not pal-
pable; bowel sounds were increased, and 
soon after admission the patient vomited. 
Acute organophosphorus poisoning 
was diagnosed. 
An intravenous infusion of 5% dex-
trose in normal saline was set up to facili-
tate the intravenous injection of atropine 
sulphate, 1.2 mg. at hourly intervals to at-
tain adequate atropinisation. The criterion 
used to determine this effect was full dila-
tation of the pupils. The patient was 
washed thoroughly soon after admission 
and when the moist sounds present in the 
lungs had disappeared. At 1.05 a.m., the 
patient was still comatose and areflexic, 
but air entry was good with no adventi-
tious sounds in the chest and the R.R. had 
dropped to 20/min. It was at this time that 
the pupils were noticed to be not as con-
stricted as before. At 4.10 a.m., the pupils 
were fully dilated and the general condi-
tion had improved. During all this time he 
was receiving oxygen, but at no time did 
he require assisted respiration. At 5.30 
a.m .. he regained full consciousness and 
was co-operative, but his speech was 
rather slurred. 
The patient was kept on a regime of 
hourly intravenous atropine, until at 11.30 
p.m. of the second day in hospital, he be-
came restless and hyperexcitable, with a 
very dry tongue and the pupils were still 
fully dilated. Hyperatropinisation was 
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diagnosed; atropine was stopped but had 
to be re-started the next day when the 
pupils were becoming constricted again. 
Laboratory Findings 
E.S.R. 8 mm. in the 1st hour 
(Westergren); Hb 14.6 g/100 ml; WBe 
7,800/ c.mm; differential count normal; 
blood urea 29 mg/lOO ml. The urine had a 
pH of 5.5, contained glucose and a trace 
of protein, a slight excess of urobilin, no 
bilirubin, and no significant elements in the 
sediment. 
The serum bilirubin was 1.0 mg/100 
ml. The Van den Bergh reaction was indi-
rect, and became negative only one month 
after presentation. Serum aspartate amino-
transferase 15 i.u./!.; alanine aminotrans- , 
ferase 10 i.u./!.; alkaline phosphatase 
10 (K-A) u/100 m!. The blood glucose on 
the day of admission was 140 mg./100 ml, 
and 80 mg.j100 m!. the following morn-
ing. Serum electrolytes were normal; 
serum proteins 7.3 g/100 ml.; albumin 4.2 ' 
g/lOO m!. The serum protein electropho-
retic pattern was however, significantly 
different from the normal, and a reversal 
to a completely normal pattern was 
achieved only about 4 months later. (Fi-
gure 1). 
The serum pseudo-cholinesi:erase 
(pChE) on admission was 0 u.jm!. This, 
with the subsequent estimations are re-
corded in Figure 2. 
Treatment 
The dose of atropine administered in 
the first 24 hours was 26 mg. This was 
severely reduced in the subsequent 6 days 
according to the,clinical improvement, and 
atropinisation was maintained using pupiI-
lary dilatation as the clinical guide. A: 
total dose of 54 mg. was given over a 
period of 7 days. 
Clinical improvement was noticeable 
as soon as full atropinisation had beerl at-
tained. Although progress was maintained 
from the qegipning, the first 7 days were 
marked with episodic bouts of epigastriC 
pain and vomiting. He was able to walk 
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about on the 9th day and was discharged 
from hospital on the 18th day. 
Report on Case 2 
J.M., male, 48 years, a farmer who 
habitually handled Fitios B/77 (N-mono-
ethylamide of O.O-dimethyl dithiophos-
phorilacetic acid) was admitted on 
21. 10: 69, half an hour after accidentally 
drinking about 3 ml. of a 20 per cent stock 
solution of this insecticide. He sought me-
dical care not because he felt ill, but only 
becaus~ he realized that he had ingested 
a poison. 
His past medical history was entirely 
negative, and on physical examination no 
abnormality was detected. Temp. 97' F, 
P.R. 76/min.; R.R. 20/min.; B.P. 120/75. 
Laboratory Findings 
The serum pseudocholinesterase 
(pChE) was 53 u.jml. on admission and on 
this basis he was treated for O.P. insec-
ticide intoxication. Treatment with atro-
pine sulphate was started, and serial es-
timations of pChE (Figure 3) confirmed 
the diagnosis. 
Tesi:s of liver function carried out 
during the period of observation showed 
only a slight rise in the serum aspartate 
aminotransferase to 30 i.u.j1. 3 weeks af-
ter admission, while the serum alanine 
aminotransferase was normal throughout 
the period of observation. The serum bili-
rubin rose to 1.1 mg.jl00 ml. 2 months 
after admission. 
Changes in the serum prot~in elec-
trophoretic pattern were observed during 
this period (Figure 4). 
Atropine sulphate was administered 
i.m. for 11 days following hospii:alisation, 
the dose being reduced progressively until 
the serum pChE level rose to the lower 
limit of normal. The total dose adminis-
tered was 31.5 mg. 
The patient felt well and presented no 
signs or symptoms whatever, except for an 
occasional rise in temperature up to 99.8°F. 
He was discharged home on the 24th day, 
17 
and attended as an out-patient until he 
was finally discharged one month later. He 
continued to feel well, and on one occa-
sion he remarked that in fact he was feel-
ing even better than he had ever felt be-
fort his admission to hospital. He attribu-
ter this to his having stopped handling the 
insecticide since hospitalisaton. 
Discussion 
The initial diagnosis of O.P. poison-
ing is usually a clincal one, and in the pre-
sence of a history of ingestion or occupa-
tional exposuer, this is not usually dif-
ficult. However, in the absence of a history 
of exposure and particularly in those cases 
affected by the highly toxic compounds, 
such as parathion, other conditions may be 
simulated. Gastro-enteritis, encephalo-
pa~hy, as well as hypoglycaemic episodes 
may be erroneously diagnosed. The pri-
mary manifestations of O.P. poisoning 
arise from parasympathetic overactivity, 
so that excessive sweating and secretion of 
mucus, miosis, muscle twitchings, abdo-
minal colic with diarrhoea, bladder con-
trac,tion and bronchospasm become the 
principal symptoms. Though miosis is al-
ways specially emphasised, mydriasis 
has been observed in about 13 per cent of 
cases (Davies et ai, 1967). 
A hypoglycaemic episode can mimic 
O.P. poisoning, but hypoglycaemia has not 
been observed as a major clinical sign in 
cases of O.P. poisoning in adults. It has 
however been reported in an 8t month old 
girl (Hruban et ai, 1963), and the authors 
suggested that as pancreatic islet secre-
tion is under parasympathetic control, 
over-stimulation of the pancreas may 
have resulted from O.P. poisoning in a 
child with labile control of blood glucose. 
As a matter of fact, ingestion of parathion 
by experimental animals leads to lowering 
of the blood glucose (Hruban et al 1963). 
However, Arterberry et ai, (1961) and 
Wyckoff et al (1968) have reported that 
their patients suffering from parathion 
poisoning presented hyperglycaemia. In 
both cases here recorded, the blood glu-
cose levels were within normal limits. 
There is some evidence to suggest 
that other fundamental metabolic distur-
18 
750 
J M. L.B yrs. FI TIOS S/77 
-;-
-.., .... 
r' 
~-- .... , 
& ( -... 
E / 
:r' I ::~ I / I ,/ , 0: 10 
" 
/' o _ 
/ 
r 
f: 0 r 
'" I 150-
/ 
I 
LCWER N()f?Mp-L I / r- LIMIT I 
I 
~. 
-r' -I 
lOa- f 
I 
E I 
" 
J 
w r 
.c I 
u I 
" 
( 
,f") :,0 ( 
~ I 
;..~ I I 
::> I I 
I I 
I I , 
I 1 
, 
I / 
I f 
0 I I 
0 3 4 5 6 7 8 
WEEKS 
Fig. 3. Showing the limits of serum pChE and dosage of atropine 
sUlphate in Case 2. 
bances do occur in association with poi-
soning with O.P. compounds. Abnormal 
amino-acid excretion in the urine does 
occur (Comstock et al, 1967), and some 
degree of depression of serum enzymatic 
activity - alanine and aspartate amino-
transferases and aldolase, besides cholines-
terase - seems to become manifest fol-
lowing long term exposure to malathion 
(Grech, 1964). 
The observations made on the changes 
in the serum protein electrophoretic pat-
tern in our two cases are of interest. It 
is believed that the reduction in the beta-
and gamma-globulin concentrations in the 
acute phase, and the gradual return to 
normal levels in both cases, is a true phe-
nomenon. We are not aware that this ob-
servation has been previously recorded. It 
is tempting to propose that O.P. com-
pounds might also exert an immuno-sup-
pressant action, and if this is so their ac-
tion is very rapid. 
The O.P. compounds combine with the 
cholinesterases which become phosphory-
lated and therefore inactive against ace-
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Fig. 4. Showing the changes in the serum electrophoretic pattern 
in Case 2, with the upper and lower limits of normal, the shaded 
area demarcating the limit of 2 S.D. 
tylcholine, and the toxic 8ymptoms result 
from the accumulation of acetylcholine at 
various sites. As a result of this irrever-
sible inactivation of the cholinesterases, 
enzymatic activity will remain reduced un-
til new cholinesterase is synthesised. It is 
claimed that non-specific cholinesterase 
is regenerated by the liver in about 2 
weeks and at the rate of about 10% per 
day though it may take 12 weeks for this 
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to occur in the synapses and neuro-mus-
cular junctions (Goth, 1968). In both of 
our cases the patient's normal level in the 
serum was reached before 12 weeks, ris-
ing rapidly in the first 2 weeks and more 
slowly afterwards. 
Different O.P. insecticides vary in 
their toxic properties - parathion being 
100 times more toxic than Fitios B/77 -
the oral LD50 of parathion being 3 
mg/kilo as compared to 340-350 mg/kilo 
for B/77 (Canniello, 1967). Though the 
degree of toxicity of these substances is 
different, the mode of action is the same. 
It appears that FiLios inactivates serum 
pChE much more rapidly than other cho-
linesterases in the body, because although 
no pChE activity was detected in the 
serum for 3 days after it" ingestion, the 
patient remained free of symptoms. 
It appears that there have been no 
fatalities from poisoning with Fitios (Can-
niello, 1969) and that this is the first case 
recorded in which evidence of poisoning 
by this insecticide has been found. 
In the treatment of organo-phos-
phorus poisoning, the administration of 
atropine sulphate in full dosage, by block-
ing the peripheral muscarine effects and 
by 'protecting against the involvement of 
the central nervous system, is still the 
mainstay oJ therapy. However, as atro-
pine exerts no protective action against 
skeletal muscle paralysis, as soon as signs 
of respiratory paralysis are evident, 
mechanical ventilation combined with 
tracheostomy, should be set-up. Naturally 
those drugs which potentiate the anti-
cholinesterase effects of these insecticides 
such as theophylline, aminophylline and 
the phenothiazine derivatives are con-
traindicated (Arterberry et al, 1962). Pra-
lidoxime and other reactivating agents 
may only hasten complete recovery. 
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